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Abstract

Parkinson’s disease has a negative impact on health-related quality of life in Parkinson’s disease
patients. Depression, cognitive impairment, coping strategies, dyskinesia, gait disorders and
complications of dopaminergic drugs are the variables that most affect health-related quality of life.
The ecological model of human development focuses attention on both individual and social
environmental factors as targets for health interventions. From this perspective, the aim of this
cross-sectional survey was to evaluate the influence of gender, family size and perceived autonomy
on health-related quality of life in Parkinson’s disease patients in northeastern Sicily, Italy. Ninety
Parkinson’s disease patients, attending the Movement Disorders Clinic at IRCCS Centro Neurolesi
“Bonino-Pulejo” (Messina), were consecutively enrolled. The Unified Parkinson Disease Rating
Scale motor subscale (UPDRS-III) scores, the Parkinson Disease Questionnaire-39 Item scores (as
a disease-specific measure of health-related quality of life), scores on the Short Form (36) Health
Survey Questionnaire (as a generic measure), and answers to a brief checklist were recorded.

A total of 85 Parkinson’s disease patients (49% males and 51% females; mean age 70.8 * 8.6 years;
mean UPDRS-IIl 24.15 + 6.55; mean disease duration 5.52 + 4.65 years) completed the booklet of
questionnaires. In the multivariate regression analysis, we included clinical and social variables as
independent predictors of health-related quality of life. Our results suggest a potential compounding
effect of ecological intrapersonal and interpersonal levels on health-related quality of life outcomes.
Gender, self-evaluated autonomy and family size significantly impacted health-related quality of life.
If quality of life is used as an indicator of treatment outcomes, an ecological perspective of the case
history will be important to disclose relevant prognostic information and trigger personalized health
care interventions.
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Research Highlights

(1) Parkinson’s disease has a negative impact on patients’ health-related quality of life.

(2) Within an ecological framework, intrapersonal and interpersonal aspects may have a
compounding effect on health-related quality of life outcomes.

(3) Gender, self-evaluated autonomy and family size significantly impact health-related quality of life
in people with Parkinson’s disease.

(4) An ecological framework is important for determining personalized health care interventions and
improving medical decision making.
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INTRODUCTION

RESULTS

Parkinson’s disease is the second most common chronic
neurodegenerative disorder after Alzheimer’s disease,
affecting more than 1 in 1 000 people in Europe™?. The
core symptoms are bradykinesia, rigidity, rest tremor and
postural instability. However, Parkinson’s disease may
involve not only physical ability but also cognitive,
emotional and social domains with important direct and
indirect costs for patients and their families®*?.

In fact, Parkinson’s disease patients may experience
non-motor symptoms, such as impairments in mood
(especially depression and anxiety), cognition (selective
deficits or dementia), orthostatic hypotension and other
autonomic symptoms, such as sleep disturbances,
fatigue and impulse control disorders™*?”, The
assessment of health-related quality of life is an
important index with which to better understand the
patient’s point of view about her/his health and to relieve
the burden of disease®*,

Clinical determinants of health-related quality of life, such
as age, disease severity, motor and non-motor
symptoms, have been thoroughly investigated in
previous studies”®*!. Depression, anxiety, comorbidity,
disability and complications of dopaminergic drugs are
the variables that most affect the quality of life of
Parkinson’s disease patients®*.

Other factors also affect health-related quality of life.
Bronfenbrenner’s ecological model of human
development, the theoretical framework used in this
study, focuses attention on individual and social
environmental factors as targets for health
interventions*>*. The multiple levels of analysis include
intrapersonal, interpersonal, institutional and community
aspects. All of these levels can affect the course of the

disease or the patient’s perception of quality of
”fe[ls, 45-49]

This ecological framework can provide a better
understanding of the implications of every
neurodegenerative disease, such as Parkinson’s disease,
for normal daily living of the patient and his/her family.
The aim of the present study was to evaluate the effect of
gender difference, family size and perceived autonomy
on health-related quality of life in Parkinson’s disease
patients from northeastern Sicily. Considered from an
ecological perspective, these features may facilitate,
sustain or modify perceived well-being.
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Sociodemographic and clinical characteristics of
Parkinson’s disease patients

Ninety Parkinson’s disease patients, attending the
Movement Disorders Clinic at IRCCS Centro Neurolesi
“Bonino-Pulejo” (Messina), were consecutively enrolled.
Of the 90 recruited patients, five were excluded because
their neuropsychological records were not complete.
These five patients did not differ significantly from the
others in terms of clinical and sociodemographic
characteristics. A total of 85 Parkinson’s disease patients
(49% males and 51% females; mean age 70.8 + 8.6
years; mean Unified Parkinson Disease Rating Scale
motor subscale (UPDRS-IIl) 24.2 + 6.6; disease duration
5.5 £ 4.6 years) completed the assessments. Males were
slightly younger than females (69.2 + 7.7 vs. 72.3 + 9.2
years old), while the mean disease duration was similar
between males and females (5.88 + 4.95 vs. 5.23 + 4.43
years). Patients mostly lived at home with their own
spouse (64%), while others lived alone (14%), several
lived with their relatives (12%), and a small percentage
cohabited with a professional carer (5%). Most patients
considered themselves to be totally autonomous, and
some (20%) needed help only outside their home.
Among the 85 patients, 20% thought they sometimes
needed help also at home and some patients (10%) felt
they needed help all the time (Table 1).

Table 1 Sociodemographic characterist (%) of 85
Parkinson’s disease patients
Percentage
Gender
Female 51
Male 49
Family size
Spouse 64
Alone 14
Relatives 12
Professional care 5
Perceived autonomy
Totally autonomous 50
Need help outside home 20
Need help sometimes also at home 20
Need help all the time 10

Correlations between generic and specific disease
measures of health-related quality of life in
Parkinson’s disease patients

The subscale scores for the Parkinson’s Disease
Questionnaire-39 ltems (PDQ-39) and Short Form 36
Health Survey Questionnaire (SF-36) are shown in Table
2. The health-related quality of life reported by
Parkinson’s disease patients was significantly lower than
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no.

that of the healthy populatio Comparisons of gender, autonomy and family size

groups with respect to SF-36 and PDQ-39
_Table 2 Health-related quality of life scale scores of We focused on three aspects: family size, autonomy and
included Parkinson’s disease patients . .
gender of patients. For each variable, we had growth of
SF-36 Mean+SD PDQ-39 Mean+SD subgroups according to the answers given by
Physical function 40.9+35.2 Mobility 43.0+35.8 Parkinson’s disease patients. Focusing on these
Role limitation- 40.9+45.0 Activities of daily 34.4+31.8 variables, we used the Mann-Whitney U test to compare
physical living A . .
Physical pain 53.3+34.8 Emotional well-  40.5+26.5 th.e patient's SUbgrOUp (gender’ autonomy, famlly Slze)
being with the SF-36 and PDQ-39 scores. The results of these
General health 34.3+22.2 Stigma 10.3+23.4 comparisons are shown in Tables 4 and 5.
Energy 46.6+15.1 Social support 2.448.0
Social function 57.9426.9 Cognition 27.9+20.9 ) ]
Role limitation- 48.9+45.9 Communication  9.0+16.7 Regression analysis
emotional Table 6 shows the gender, age, UPDRS-III score,
Mental health 56.0+£16.9 Bodily discomfort 28.2+24.2 . . .
family size, and autonomy scores, which were found to
SF-36: Short Form 36 Health Survey Questionnaire; PDQ-39: be independent predictors of PDQ-39 subscale scores.
FELLES Dz QUEsiaelEsl [Ems. In particular, gender was found to be an independent
determinant of mobility. Age was found to be an
Physical disability assessed by UPDRS-IIl was independent determinant of stigma. Disease duration
correlated with perceived autonomy (r; = 0.26, P = 0.01). was found to be an independent determinant of
We analyzed the subscales of the generic measure of mobility, activities of daily living, cognition,
health-related quality of life, the SF-36, and the specific communication and bodily discomfort. Family size was
disease measure, the PDQ-39, and examined the found to be an independent determinant of activities of
correlation between them (Table 3). daily living.

Table 3 Spearman correlations (rs) between PDQ-39 and SF-36 scores in Parkinson’s disease patients

PDQ-39
SF-36 - ] ] ;

Mobility ACtNItI.e.S L Emotlopal e Stigma  Social support Cognition Communication .Bod|ly

living being discomfort
Physical function -0.729% -0.653% -0.333% 0.102 -0.072 -0.3522 -0.352°% -0.411%
Role limitation- physical ~ —0.666% -0.619% —0.537° —0.045 —0.063 —0.445% -0.375% —0.473%
Physical pain —0.498°% —0.504% —0.467° -0.014 0.081 —0.484% —0.295% —0.748%
General health -0.579% -0.3592 -0.604% -0.141 0.161 -0.340% -0.322% -0.167
Energy -0.418°% -0.316% —0.615% —0.209 —0.022 —0.430° —0.334% -0.215°
Social function -0.632° —0.649% —0.609% —0.180 —0.037 -0.501% -0.5112 -0.397°
Role limitation-emotional  —0.5172 -0.359° —0.6222 -0.3072 -0.033 —0.406° —0.264° -0.266"
Mental health —0.481° -0.367% —0.615% —0.300% 0.003 —0.339°% —-0.331°% —0.286°

3Correlation is significant at the 0.01 level (2-tailed); "correlation is significant at the 0.05 level (2-tailed); SF-36: Short Form (36) Health Survey
Questionnaire; PDQ-39: Parkinson Disease Questionnaire-39 Items.

Table 4 Gender, autonomy, and family size groups compared with respect to SF-36 scores

Mann-Whitney U test

SF-36 Gender Autonomy Family size
U P U P U P
Physical function 1073 0.127 3 1 316.0 <0.001 950.5 0.03
Role limitation-physical 1164 0.013 11225 <0.001 756.5 0.80
Physical pain 1229 0.004 1010.0 0.007 855.5 0.22
General health 1125 0.050 982.5 0.020 517.5 0.04
Energy 1173 0.016 896.0 0.120 653.0 0.44
Social function 1135 0.040 1 086.5 <0.001 693.0 0.70
Role limitation-emotional 1289 0.000 3 838.0 0.290 613.0 0.21
Mental health 1291 0.000 6 838.5 0.320 696.0 0.72

SF-36: Short Form (36) Health Survey Questionnaire.
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Table 5 Gender, autonomy and family size groups compared with respect to PDQ-39 scores
Mann-Whitney U test
PDQ-39 Gender Autonomy Family size
) P U P U P
Mobility 694.5 0.023 277.5 < 0.0001 559.0 0.0497
Activities of daily living 885.5 0.502 282.5 < 0.0001 407.5 < 0.0001
Emotional well being 683.0 0.018 591.5 0.044 909.5 0.185
Stigma 921.0 0.649 852.5 0.634 941.5 0.047
Social support 1037.0 0.263 804.5 0.924 706.0 0.273
Cognition 917.5 0.687 485.5 0.003 552.5 0.043
Communication 1027.5 0.546 700.0 0.228 764.5 0.973
Bodily discomfort 742.5 0.059 618.0 0.074 730.5 0.725
PDQ-39: Parkinson Disease Questionnaire-39 Items.
Table 6 Multivariate regression analysis of PDQ-39
- Activities of daily Emotional well . . i . Bodily

Mobility v being Stigma Social support  Cognition Communication discomfort

B P B P B P B P B P B P B P B P
Constant 243 093 -1348 0.62 66.13 0.02 75.12 0.002 -258 0.76 1359 0.51 -4.37 0.79 10.82 0.68
Gender 21.18 0.001 9.72 0.10 9.89 0.11 164 0.75 0.37 084 511 025 -0.62 0.86 10.69 0.06
UPDRS Il -0.05 0.90 0.27 0.51 -0.30 048 039 0.28 0.11 042 -040 0.20 040 0.11 0.007 0.99
Age -0.41 023 -0.16 0.63 -0.41 0.22 -090 0.002 0.04 0.73 -0.03 090 0.04 0.86 -0.09 0.78
Disease duration 2.33 0.001 2.07 0.003 0.89 0.21 113 0.06 0.30 0.18 1.80 0.001 1.14 0.007 1.43 0.03
Family size 3.55 0.07 452 0.02 -261 0.18 -1.35 0.40 0.48 041 209 014 -052 065 182 0.31
Autonomy 12.83 0.000 9.20 0.003 6.44 0.04 -230 038 -184 006 194 039 -1.22 051 159 0.58
Comorbidity -11.34 0.07 -7.64 0.20 -8.34 0.18 -7.05 0.17 -050 0.79 -3.65 041 -0.30 0.93 -8.28 0.15
R? 0.514 0.423 0.138 0.112 —0.025 0.212 0.087 0.119
PDQ-39: Parkinson Disease Questionnaire-39 Items; UPDRS Ill: Unified Parkinson’s Disease Rating Scale Motor Subscale.

Also, autonomy was found to be an independent
determinant of mobility, activities of daily living and
emotional well-being. Gender, disease duration and
autonomy were identified as independent
determinants of mobility and were able to explain
51.4% (adjusted R?) of the variance in this score.

42.3% (adjusted R?) of the variance in activities of
daily living scores.

Table 7 showed the same variables considered as
potential determinant also of SF-36 subscale scores.

Disease duration, family size and autonomy explained

Table 7 Multivariate regression analysis of SF-36

Physical Role . . . ) Role

function limitation-physical Physical pain General health  Energy Social function limitation-emotional Mental health

B P B P B P B P B P B P B P B P
Constant 152.054 0.000 113.71 0.01 122.870.001 -8.91 0.67 34.61 0.03 50.76 0.04 8.92 0.850 5254 0.002
Gender -12.553 0.031 -18.85 0.06 -21.480.010 -6.12 0.19 -6.56 0.06 -10.86 0.05 -31.25 0.003 -11.02 0.004
UPDRS Il -0.630 0.131 -0.49 049 -0.24 0670 056 0.09 020 043 0.14 0.72 1.09 0.140 046 0.090
Age -0.635 0.042 -0.34 052 -0.36 0.370 042 0.09 0.17 036 031 0.28 0.66 0.220 0.11 0570
Disease duration -1.875 0.009 -1.37 0.25 -1.17 0.210 -1.00 0.08 -0.27 0.51 -1.64 0.02 -3.17 0.010 -0.72 0.110
Family size -2.851 0.112 -2.35 044 -570 0.020 3.73 0.01 0.82 043 0.99 0.56 330 0.290 0.09 0.940
Autonomy -12.925 0.000 -10.10 0.04 -2.05 0.590 -6.29 0.01 -3.13 0.07 -6.56 0.02 -2.19 0.670 -1.99 0.290
Comorbidity 10.563 0.069 20.42 0.04 20.37 0.010 9.80 0.04 7.18 0.04 12.07 0.03 17.43 0.090 6.32 0.090
R? 0.579 0.253 0.267 0.282 0.160 0.294 0.223 0.194
SF-36: Short Form (36) Health Survey; UPRDS IlI: Unified Parkinson’s Disease Rating Scale Motor Subscale.
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Gender was found to be an independent determinant of
physical pain and role limitation-emotional and mental
health. Disease duration was found to be an independent
determinant of mobility, social function and role limitation-
emotional. Family size was found to be an independent
determinant of physical pain and general health.
Autonomy was found to be an independent determinant
of physical function, role limitation-physical, general
health and social function. Comorbidity was found to be
an independent determinant of role limitation-physical,
physical pain, general health, energy and social function.
Regarding SF-36 subscales, disease duration and
autonomy explained 58% (adjusted R?) of the variance in
physical function score.

DISCUSSION

The well-being of the Parkinson’s disease patients and
their ability to perform occupational and social roles are
important to better understand the personal and social
implications of the disease and to improve
treatments®®*4. Motor and non-motor symptoms
influence health-related quality of life in Parkinson’s
disease patients'® ™ 233 |n our sample, gender,
family size and perceived autonomy were found to
significantly affect health-related quality of life. In
particular, gender differences significantly affected
self-evaluation of mobility, emotional and psychological
well-being. Family size influenced the perception of
personal skills in everyday life and perceived general
health. A previous study showed that marital status was
not correlated with health-related quality of life™. In the
current study, we focused on family size: if the patient
lived with family member(s), and not only the spouse.
Living with someone has positive implications for
health-related quality of life in our sample.

The perception of pain varies significantly depending on
gender differences and family size. In agreement with the
literature, females experienced a worse quality of life
than males®® *!. Parkinson’s disease patients have a
pragmatic idea about the impact of motor symptoms on
their disability and the assessment of motor symptoms
by medical practitioners agreed with the patient’s
evaluation about their own autonomy in daily life. In
contemporary society, autonomy is flaunted as a value
and dependence is perceived as a weakness. Perceived
autonomy was an independent predictor of social
function, general health, physical and emotional
well-being. This outcome, together with Kleiner-Fisman’s
results®® is an important reminder that loss of

independence may be an important source of morbidity
in individuals with Parkinson’s disease. In fact,
self-evaluated autonomy is an important predictor of
many aspects of health-related quality of life and a
crucial aspect of disease course.

It is interesting to note that clinically evaluated mobility
(UPDRS-III score) did not influence PDQ-39 and SF-36
subscales in our sample. Health-related quality of life,
evaluated by selected measures, reflects the Parkinson’s
disease patients’ point of view about their well-being and
is influenced by personal and social aspects in everyday
life.

These data show how the perception of quality of life is
influenced not only by clinical symptoms of the disease
but also “ecological”’ aspects such as gender, family size
and perceived autonomy. If health-related quality of life is
used as an indicator of treatment outcomes, the
influence of these factors will have to be considered in
the evaluation of clinical outcomes. The promotion of
autonomy as a goal of a non-pharmacological treatment
may increase the perceived well-being of the patient. Our
results suggest a potential compounding effect of
ecological intrapersonal and interpersonal levels on
health-related quality of life and, in general, on the
medical history.

Our data should be interpreted in the context of the
limitations of this study. It is organized as a pragmatic
research study and we cannot exclude the possibility of
selection bias. The sample size is small and we studied
only a few variables. In future, it would be useful to also
study the social networks, annual income and other
sociodemographic information about patients and
caregivers to deepen our understanding of the influences
of these factors at the community and institution level.

In conclusion, these data validate the importance of
applying an ecological framework in clinical practice to
better understand the implications of intrapersonal and
interpersonal aspects on the clinical course of
Parkinson’s disease. An ecological perspective in the
care of Parkinson’s disease patients can disclose
important prognostic information and help with planning
individual and personalized care.

SUBJECTS AND METHODS

Design
A cross-sectional survey.
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Time and setting

Subjects were recruited between November 2009 and
March 2010 at the Movement Disorders Clinic at IRCCS
Centro Neurolesi “Bonino-Pulejo”, Italy.

Subjects

Ninety Parkinson’s disease patients were enrolled in this
cross-sectional survey. Inclusion criteria included clinical
diagnosis of Parkinson’s disease (United Kingdom
Parkinson’s Disease Society Brain Bank Criteria);
Mini-Mental State Examination (MMSE®®) > 24; and
provision of informed consent. Suspected Parkinson’s
disease was diagnosed by a neurology expert. Exclusion
criteria were: (1) diagnosis of dementia according to the
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition, Text Revision (DSM IV-TR"") criteria and
MMSE < 24; (2) history of neurological disorders other
than Parkinson’s disease; (3) evidence of significant
psychiatric disorders, such as psychosis, depression and
anxiety, according to DSM IV-TR; and (4) substance
abuse. All patients were treated with levodopa and/or
dopaminergic agonist. The clinical study was conducted
in accordance with the Declaration of Helsinki (1964 and
subsequent amendments)®®. A total of 85 Parkinson’s
disease patients completed the booklet of
guestionnaires.

Methods

Neurological and psychological assessments
Neurological and psychological assessments were
performed in patients who were hospitalized. Disease
severity was graded using the UPDRS-11I®¥ score. The
subjects completed a booklet of questionnaires, which
included the PDQ-39"%%, as a disease-specific measure
of subjective health status, the SF-36"% ®!!, as a generic
measure’®?, and an ecological variables checklist. This
checklist included gender, age at time of symptom onset,
comorbidity (intrapersonal level), and family size
(interpersonal level). Every subject had to provide a
judgment about self-autonomy. Autonomy is an important
aspect of neurodegenerative diseases for the central
physical and emotional burden on the patient and their
family’®. It provides a link between intrapersonal and
interpersonal levels of analysis in the ecological
perspective. All responses were coded on a Likert scale.

Statistical analysis

The software R 2.13 (http://cran.stat.unipd.it/) was used
for statistical analysis. Correlations between data were
analyzed by Spearman's rank correlation. The t-test was
used to compare if the data followed normal distribution
(Kolmogorov-Smirnov test). If a normal distribution was
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not present, group comparisons were performed by
means of the Mann-Whitney U test (two independent
groups). In the multivariate regression analysis, the R?
method was used to explore the variability accounted for
in independent predictors.
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